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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method capable of 
manufacturing an optical wiring layer (optical waveguide) used for an opto-electric m 
wiring board without using process steps of dry etching, etc., and capable of 
eliminating the useless consumption of materials as far as possible. 
SOLUTION: The method for manufacturing the optical wiring layer having cores ^ 
and clads includes at least a process step of forming the first clad, a process step 
of forming core patterns 3 by linearly dropping a fluid core material or its 
precursor from a discharge port 4 and a process step of forming the second clad, m 
The method includes that a polymer is used for the core materials or the 
precursors. Further, an ink jet method is used for the linearly dropping method. 
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CLAIMS. 



[Claim(s)] 

[Claim 1] The manufacture approach of the optical wiring layer characterized by including at least the process 
which forms the 1st clad, core materials with a fluidity or the process which forms a core pattern by dropping the 
precursor at a line, and the process which forms the 2nd clad in the manufacture approach of an optical wiring 
layer of having a core and a clad. 

[Claim 2] The manufacture approach of the optical wiring layer according to claim 1 characterized by using a 
polymer for the above-mentioned core materials or its precursor. 

[Claim 3] The manufacture approach of the optical wiring layer according to claim 1 characterized by using the ink 
jet method for the approach dropped at a line in the above-mentioned core materials with a fluidity, or the 
process which forms a core pattern by dropping the precursor at a line. 

[Claim 4] The manufacture approach of the optical wiring layer according to claim 1 characterized by using a 
dispenser for the approach dropped at a line in the above-mentioned core materials with a fluidity, or the process 
which forms a core pattern by dropping the precursor at a line. 

[Claim 5] The process which changes to the above-mentioned core materials with a fluidity, or the process which 
forms a core pattern by dropping the precursor at a line, and forms the layer for patterning on the 1st clad 
beforehand, The process which forms the slot which has the configuration of a core in the layer for patterning, 
The manufacture approach of the optical wiring layer according to claim 1 characterized by including the core 
materials which have a fluidity in the slot which has the configuration of a core or the process which trickles the 
precursor into a line, and the process which removes the layer for patterning. 

[Claim 6] The manufacture approach of the optical wiring layer according to claim 3 characterized by the layer for 
the above-mentioned patterning consisting of a dry film resist. 

[Claim 7] The manufacture approach of the optical wiring layer according to claim 1 characterized by including the 
process which forms beforehand the slot which has the configuration of a core in the 1st clad before the process 
which forms a core pattern by dropping the above-mentioned core materials with a fluidity, or its precursor at a 
line. 

[Claim 8] The manufacture approach of the optical wiring layer according to claim 1 characterized by including the 
process which carries out processing which gives a difference to the wettability to core materials between the 
part which forms a core beforehand before the process which forms a core pattern by dropping the above- 
mentioned core materials with a fluidity, or its precursor at a line, and the part which does not form a core. 
[Claim 9] The light and the electric wiring substrate characterized by having the optical wiring layer created by 
the manufacture approach of claims 1-8 on the electric wiring substrate. 
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[Detailed bescription of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light and the electric wiring substrate which has the 

manufacture approach of an optical wiring layer, and an optical wiring layer. 

[0002] 

[Description of the Prior Art] In order to make the computer which can perform data processing more quickly, the 
clock frequency of CPU tends to increase increasingly and the thing of 1GHz order has come to appear in current. 
Consequently, since the part into which the high frequency current flows will exist in the electric wiring by the 
copper on the printed circuit board in a computer, malfunction arises according to generating of a noise, and it 
also becomes an electromagnetic wave occurring and having a bad influence on a perimeter. 
[0003] In order to solve such a problem, a part of electric wiring by the copper on a printed circuit board is 
transposed to optical wiring by the optical fiber or optical waveguide, and using a lightwave signal instead of an 
electrical signal is performed. In the case of a lightwave signal, it is because generating of a noise and an 
electromagnetic wave can be suppressed. 

[0004] It is desirable to make the light and the electric wiring substrate with which electric wiring and optical 
wiring are piled up on the same substrate from high density assembly or a viewpoint of a miniaturization. For 
example, the substrate which made the optical fiber fix in an insulator layer on an electric wiring substrate is 
proposed as described by JP,3-29905,A. However, when using an optical fiber as optical wiring, it cannot respond 
to optical wiring of a complicated configuration from the limitation of the flexibility, the degree of freedom of a 
design becomes low, and there is a problem that it cannot respond to the miniaturization of high density wiring or 
a substrate. 

[0005] For this reason, some configurations of the light and the electric wiring substratej/vhich used the so-called 
optical waveguide as optical wiring on the electric wiring substrate are proposed. The configuration of optical 
waveguide is laid under the cladding layer in which the core layer which a lightwave signal spreads confines a 
lightwave signal in a core layer. The formation approach of a core pattern can be produced in exposure and a 
development, when a metal mask is formed, and it produces by dry etching with a photolithography technique or 
photosensitivity is given to core materials. For this reason, since optical wiring can be formed based on the 
pattern of a photo mask, the degree of freedom of that design becomes high. Moreover, correspondence becomes 
possible also at comparatively short-distance transmission. 

[0006] However, dry etching is the approach being time amount and that it is time-consuming including vacuum 
suction etc., and is not fit for mass production. Moreover, in order to etch most core materials, the use 
effectiveness of an ingredient is very bad. Moreover, also when using the core materials with which 
photosensitivity is given, in order to use exposure and a development, the use effectiveness of core materials is 
bad like the case of dry-etchings — --- - ■■ 

[0007] . 

[Problem(s) to be Solved by the Invention] Let it be the first technical problem for this invention to form an 
optical wiring layer (optical waveguide), without not having been made in view of the fault of the starting 
conventional technique, and using processes, such as dry etching. Moreover, let it be the second technical 
problem to lose the futility of an ingredient as much as possible. Furthermore, light and an electric wiring 
substrate are offered. 
[0008] 

[Means for Solving the Problem] It is the manufacture approach of the optical wiring layer characterized by 
including at least the process which forms the 1st clad, core materials with a fluidity or the process which forms a 
core pattern by dropping the precursor at a line, and the process which forms the 2nd clad in the manufacture 
approach of an optical wiring layer that invention according to claim V has a core and a clad first in order to attain 
the above-mentioned technical problem in this invention. Moreover, invention according to claim 2 is the 
manufacture approach of the optical wiring layer according to claim 1 characterized by using a polymer for the 
above-mentioned core materials or its precursor. Moreover, invention according to claim 3 is the manufacture 
approach of the optical wiring layer according to claim 1 characterized by using the ink jet method for the 
approach dropped at a line in the above-mentioned core materials with a fluidity, or the process which forms a 
core pattern by dropping the precursor at a line. Moreover, invention according to claim 4 is the manufacture 
approach of the optical wiring layer according to claim 1 characterized by using a dispenser for the approach 
dropped at a line in the above-mentioned core materials with a fluidity, or the process which forms a core pattern 
by dropping the precursor at a line. Moreover, the process which changes invention according to claim 5 to the 
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ab&ve-mehtioned core materials with a fluidity, or the process which forms a core pattern by dropping the 
precursor at a line, and forms the layer for patterning on the 1 st clad beforehand, The process which forms the 
slot which has the configuration of a core in the layer for patterning, It is the manufacture approach of the optical 
wiring layer according to claim 1 characterized by including the core materials which have a fluidity in the slot 
which has the configuration of a core or the process which trickles the precursor into a line, and the process 
which removes the layer for patterning. Moreover, invention according to claim 6 is the manufacture approach of 
the optical wiring layer according to claim 3 characterized by the layer for the above-mentioned patterning 
consisting of a dry film resist. Moreover, invention according to claim 7 is the manufacture approach of the optical 
wiring layer according to claim 1 characterized by including the process which forms beforehand the slot which 
has the configuration of a core in the 1st clad before the process which forms a core pattern by dropping the 
above-mentioned core materials with a fluidity, or its precursor at a line. Moreover, invention according to claim 8 
is the manufacture approach of the optical wiring layer according to claim 1 characterized by including the 
process which carries out processing which give's a difference to the wettability to core materials between the 
part which forms a core beforehand before the process which forms a core pattern, and the part which does not 
form a core by dropping the above-mentioned core materials with a fluidity, or its precursor at a line. Furthermore, 
invention according to claim 9 is the light and an electric wiring substrate characterized by having the optical 
wiring layer created by the manufacture approach of claims 1-8 on the electric wiring substrate. 
[0009] 

[Embodiment of the Invention] The manufacture approach of the optical wiring layer of this invention according to 
claim 1 to 8 and the operation gestalt of a light and an electric wiring substrate according to claim 9 are explained 
using drawing 1 - drawing 3 . 

[0010] <forrnation of the 1st clad> — ; the 1st clad 1 is formed first (refer to drawing 1 ). Although it is desirable to 
form the 1st clad on the strong desirable support substrate 2, when the ingredient of the 1st clad itself is 
sufficiently strong, the 1st clad itself may serve as a support substrate. Although about 3-1000 micrometers is 
desirable as thickness of the 1st clad, it does not restrict to this range. As the approach of the 1st clad formation, 
support substrates, such as glass, can be coated with a polymer ingredient on a spin coat, for example, and the 
method of carrying out postcure can be used. 

[0011] A core pattern is formed by dropping core materials with <formation of a core>, next a fluidity, or its 
precursor at a line (refer to drawing 2 (a)). The approach using the dispenser made to breathe out continuously 
the shape of the ink jet method or a thin line made to fly as a detailed particle as an approach of trickling core 
materials or its precursor into a line can be used. 4 is a delivery, for example, when using the ink jet method, it is 
an ink jet nozzle. As an ingredient of a core, not to restrict to this, although transparent polymer ingredients, such 
as polyimide, polymethylmethacrylate, a polycarbonate, and a polysiloxane, can be used for example, and for itself 
or its precursor to have a fluidity, and what is necessary is just an ingredient with high permeability to the 
wavelength of a desired light. 

[0012] In the case of this core pattern formation, beforehand, the layer 5 for patterning is formed on the 1st clad, 
the slot 6 which has the configuration of a core in that layer is formed, and the approach of slushing core 
materials or its precursor into that slot (referring to drawing 2 (b)) can be used. As a layer for patterning, a dry 
film resist can be used, for example. 

[0013] Moreover, the slot 7 which has the configuration of a core is beforehand formed in the 1st clad, and the 
approach of slushing core materials or its precursor into the slot (referring to drawing 2 (c)) can also be used. 
[0014] Moreover, processing which gives a difference beforehand to the wettability to core materials between the 
part which forms a core, and the part which does not form a core can be performed, core materials or its 
precursor can be dropped at a line, and the approach of making it adhere to the part which forms a core (referring 
to drawing 2 (d)) can also be used. 8 is a part to which core materials are made to adhere. Although the oxygen 
plasma, the hydrophilic processing using potassium permanganate etc. as processing which gives a difference to 
wettability, the method of changing wettability by optical exposure using a photocatalyst, etc. can be used, it does 
not restrict to this. 

[0015] The optical waveguide layer 10 can be obtained by forming the 2nd clad 9 <formation of the 2nd clad>, 
next on these (refer to drawing 3 ). Although about 3-1000 micrometers is desirable as thickness of the 2nd clad, 
it does not restrict to this range. 

[0016] By punching by cutting by the dicing saw, or etching, an optical wiring layer is pasted up at a <manufacture 
of light and electric wiring substrate> light wiring layer on the electric substrate with which it exfoliated from the 
support substrate after forming the mirror crossed at about 45 degrees in the thickness direction, and electric 
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wiring was formed, further, a beer hall or a through hole is prepared and light and an electric wiring substrate are 
manufactured. In addition, formation of a mirror may be performed after pasting up on an electric substrate. 
Moreover, adhesion is unnecessary if an electric substrate is used as a support substrate. Furthermore, a 
mounting substrate can be obtained, if optica! components (light and electric conversion components) are carried 
on light and an electric wiring substrate so that incidence may be possible in a laser beam to a mirror and an 
optical wiring layer. . . 

[0017] 

[Example] Below, a concrete example explainsrthis invention. In addition, this invention is [0018] which is not what 
is limited to the example mentioned later in any way. On the <example 1> silicon wafer, the spin coat of polyimide 
OPI-N3205 (Hitachi Chemical Co., Ltd. make) was carried out, and the 1st cladding layer was formed by making it 
imide-ize at 350 degrees C. 

[0019] Besides, the core pattern with a width of face of 60 micrometers was formed by the ink jet method. As an 
ingredient of a core, polyimide OPI-N3405 (Hitachi Chemical Co., Ltd. make) was used. Then, core materials were 
made to imide-ize by heating at 350 degrees C. 

[0020] Moreover the spin coat of polyimide OPI-N3205 (Hitachi Chemical Co., Ltd. make) was carried out, and the 
2nd cladding layer was formed by making it imide-ize at 350 degrees C. In this way, the thickness of the optical 
whole wiring layer in which the obtained waveguide has the core configuration almost near a rectangle 30 
micrometers and whose cross direction are 50 micrometers, and the thickness direction included the clad was 
about 80 micrometers. 

[0021] On a <example 2> silicon wafer, the spin coat of the ultraviolet curing mold epoxy resin is carried out, and 
it is this 2000 mJ/cm2 The 1st cladding layer was formed by making it harden by irradiating ultraviolet rays. 
[0022] Next, after sticking with a laminator the dry film resist (NEF150, 50-micrometer thickness, product made 
from Japanese synthetic chemistry) which is a photosensitive resist used for an etching-resist application, 
alignment is carried out and it lets a negative mask pass, and they are 1 50 m J/cm2. The core pattern was 
exposed. Next, spray development of this was carried out in the 1wt% sodium carbonate, and the slot which has 
the configuration of a core was obtained. 

[0023] Next, the dispenser was used for the slot and core materials were slushed. The epoxy resin of an 

ultraviolet curing mold was used as an ingredient of a core. It is this 2000 mJ/cm2 It was made to harden by 

irradiating ultraviolet rays. Then, the thing which it dips in a 3wt% NaOH water solution, and is exfoliated in a dry 

film. The core pattern which has the cross-section configuration of 50x50 micrometers was obtained. 

[0024] Moreover the spin coat of the ultraviolet curing mold epoxy resin is carried out, and it is this 2000 mJ/cm2 

The 2nd cladding layer was formed by making it harden by irradiating ultraviolet rays. In this way, the optical wiring 

layer which has the cross-section configuration of a core with a square of 50x50 micrometers was obtained. 

[0025] On the <example 3> silicon wafer, the spin coat of polyimide OPHM3205 {Hitachi Chemical Co., Ltd. make) 

was carried out, and the 1st cladding layer was formed by making it imide-ize at 350 degrees C. 

[0026] The excimer laser was used for the 1st clad and the slot with width of face of 50 micrometers, a depth [ of 

1 00 micrometers ], and a die length of 5cm was formed. 

[0027] Next, the ink jet method was used for the slot, and core materials were slushed. As an ingredient of a core, 
polyimide OPI-N3405 (Hitachi Chemical Co., Ltd. make) was used. Then, core materials were made to imide-ize by 
heating at 350 degrees C. The height of a core was set to about 50 micrometers by making it harden. 
[0028] Moreover the spin coat of polyimide OPI-N3205 (Hitachi Chemical Co., Ltd. make) was carried out, and the 
2nd cladding layer was formed by making it imide-ize at 350 degrees C. 

[0029] On the <example 4> silicon wafer, the spin coat of polyimide OPI-N3205 (Hitachi Chemical Co., Ltd. make) 
was carried out, and the 1st cladding layer was formed by making it imide-ize at 350 degrees C. 
[0030] The liquefied resist of a positive type was applied and dried on it, and patterning of this was carried out by 
FOTORISO so that it might leave parts other than a core pattern. Next, hydrophilic processing of this was carried 
out by the oxygen plasma. Then, the resist was exfoliated. In this way, the core pattern section became in canal in 
hydrophiiicity except the core pattern section. In this way, the pattern which has a wettability difference in the 
1 st clad upper part was formed. 

[0031] Next, the ink jet method was used for the core section which became in hydrophiiicity, and water-soluble 
core materials were made to adhere to it. Water-soluble UV hardening resin was used as water-soluble core 
materials. It is this 2000 mJ/cm2 It was made to harden by irradiating ultraviolet rays. 

[0032] Moreover the spin coat of the ultraviolet curing mold epoxy resin is carried out, and it is this 2000 m J/cm2 
The 2nd cladding layer was formed by making it harden by irradiating ultraviolet rays. 



[0dfe3] J Jh6 optical wiring layer manufactured by the approach the above and given in examples 1-4 was exfoliated 
from the silicon wafer, the mirror was formed after pasting up on an electric substrate, and light and an electric 
wiring substrate were manufactured. In addition, adhesion is unnecessary, when carrying out the laminating of the 
optical wiring layer and manufacturing it on an electric substrate. 
[0034] 

[Effect of the Invention] There is the following effectiveness in this invention so that he can understand from the 
above explanation. 

[0035] Dry etching etc. is large-scale, and in order not to use the process which requires time amount, a large- 
scale facility is also unnecessary and it excels [ 1st ] in mass-production nature. 

[0036] In order to form core materials by dropping core materials or its precursor at a line, compared with the 

case where photolithography and etching are used, core materials do not become [ 2nd ] useless. 

[0037] Thus, if it pastes up and the laminating of the manufactured optical wiring layer is carried out on an 

electric substrate, light and an electric wiring substrate can be manufactured easily. 

[0038] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the process which forms an optical wiring layer on an electric 
wiring substrate, and manufactures light and an electric wiring substrate. 

[Drawing 2] It is the explanatory view showing the process which forms an optical wiring layer on an electric 

wiring substrate, and manufacturesLlight and an electric .wiring substrate. . . - ,~ . . . ^ , 

[Drawing 3] It is the explanatory view of the light and the electric wiring substrate in which the optical wiring layer 

was formed on the electric wiring substrate. 

[Description of Notations] 

11 st Clad 

2 Support Substrate 

3 Core Pattern 

4 Delivery 

5 Layer for Patterning 

6 Slot Which Has Configuration of Core 

7 Slot Which Has Configuration of Core 

8 Part-to which Gore Materials are Made to Adhere ' ■ - ~- 7 - : - — - ^ > 

9 2nd Clad 

10 Optical Wiring Layer 
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